Objectives: This study aimed to determine the prevalence of depression, anxiety and stress among Saudi Arabian dermatology patients and to assess associations with sociodemographic and clinical characteristics. Methods: This cross-sectional study was conducted among 300 consecutive dermatology patients visiting King Abdulaziz Medical City in Riyadh, Saudi Arabia, in August 2015. The Arabic version of the Depression, Anxiety and Stress Scale was used to screen for symptoms of depression, anxiety and stress. Quality of life (QOL) was assessed using the Dermatology Life Quality Index. Results: A total of 254 dermatology patients participated in the study (response rate: 84.7%). The prevalence of depression, anxiety and stress was 12.6%, 22.1% and 7.5%, respectively. The presence of at least one of these negative emotional states was noted among 24.4% of the cohort (95% confidence interval: 19.3-30.2%). Depression was significantly higher among subjects who lacked family support (26.5% versus 10.7%; P = 0.006) while anxiety was less common among patients who engaged in physical exercise (14.5% versus 29.4%; P = 0.005). According to the multivariate logistic regression analysis, poor QOL and a lack of family support were significant predictors of a negative emotional state. Conclusion: Almost a quarter of the studied Saudi Arabian dermatology patients were found to suffer from at least one negative emotional state. A lack of family support and poor QOL were the primary factors associated with a negative emotional state. Interventional studies are needed to examine the effects of social and family support on psychological conditions among Saudi Arabian dermatology patients. 
P sychiatric or psychological factors play a role in approximately 30% of dermatology disorders; stress, for example, can affect or exacerbate chronic skin diseases. [1] [2] [3] An international multicentre cross-sectional study across 13 European countries found that 10.1% and 17.2% of dermatology patients suffered from depression and anxiety, respectively. 4 When compared to healthy controls or the general population, dermatology patients are more likely to suffer from anxiety and depression; in a Norwegian study, 13% versus 3.7% and 5.8% versus 0.9% of dermatology patients versus controls suffered from anxiety and depression, respectively. 5 Another study found the overall prevalence of depression and anxiety in patients with atopic dermatitis to be 15% and 12%, respectively; in terms of gender, these negative emotional states were more prevalent in females. 6 Another study explored the factors associated with psychiatric morbidity among 1,389 dermatological outpatients; the overall prevalence of psychiatric morbidity was 20.6%, although female subjects with lesions on the face or hands had a greater prevalence over males. 7 Other psychiatric disorders, such as suicidal ideation, also appear to be more common in dermatology patients in comparison to the general public. 8, 9 Anxiety levels and quality of life (QOL) have likewise been shown to be affected by dermatological disorders, with atopic dermatitis patients suffering from increased anxiety and a poorer QOL when compared to healthy individuals. 10, 11 Although psychological symptoms are common among dermatology patients, few relevant studies on this subject have been conducted among Arab populations. At the Khartoum Hospital in Sudan, Mufaddel et al. found that rates of depression and anxiety were higher among dermatology outpatients with acne, vitiligo, eczema and psoriasis compared with healthy controls. 12 At the King Khalid University Hospital in Riyadh, Saudi Arabia, 29% and 14% of dermatology patients had anxiety and depression, respectively. 13 Another study examined Arab vitiligo patients' beliefs and perceptions of their condition; 54% and 57% of the subjects reported feeling depressed or anxious, respectively.
14 In the Qassim region of Saudi Arabia, 54.5% of vitiligo patients were found to suffer from depression. 15 As there has been little research conducted on this topic among Arab dermatology patients, this study aimed to assess depression, anxiety and stress among a sample of Saudi Arabian dermatology patients and to investigate associations with sociodemographic and clinical characteristics.
Methods
This cross-sectional survey was conducted among 300 consecutive outpatients visiting the Dermatology Outpatient Clinic at King Abdulaziz Medical City (KAMC) in Riyadh, Saudi Arabia, in August 2015. Only teenagers (14-17 years old) and adults (≥18 years old) were included in the study. Patients who could not read or write Arabic were excluded. Based on the literature, the estimated prevalence of psychiatric morbidities among dermatology outpatients was set at 20.6%. 7 In order to determine the prevalence among the study cohort with a precision of 5% and a 95% confidence interval (CI), the required sample size was 252 subjects. Consequently, 300 KAMC dermatological patients were included in the study.
Demographic and clinical data (including age, gender, marital status, education level, employment status, income, physical activity level, smoker status, family support and the presence of specific dermatological conditions, obesity or hypertension) were collected from all participants. Depression, anxiety and stress were self-assessed by participants using an Arabic version of the 21-item Depression, Anxiety and Stress Scale (DASS-21). 16, 17 Each item had four possible responses (never, sometimes, often and almost always) represented by scores of 0, 1, 2 and 3, respectively. 16, 17 Participants were considered to have a negative emotional state if they suffered from at least one symptom of depression, anxiety or stress according to their questionnaire responses. Quality of life (QOL) was assessed using the validated Arabic version of the 10-item Dermatology Life Quality Index (DLQI). 18, 19 The DLQI is a self-administered tool which evaluates the impact of dermatological diseases on QOL. 18, 19 Items were scored on a four-point scale (range: 0-3); a score of <1 was considered to indicate an adequate QOL. 18, 19 Data were analysed using the Statistical Package for the Social Sciences (SPSS), Version 22 (IBM Corp., Chicago, Illinois, USA). Demographic and clinical characteristics were reported descriptively. Prevalence rates of depression, anxiety and stress, as well as the prevalence rate of at least one of these negative emotional states, were reported with 95% CIs. A Chi-squared test was used to analyse associations between categorical variables and negative emotional states. A P value of ≤0.050 was considered statistically significant and indicated an association through a bivariate analysis. A multivariate logistic regression model was used to study the associations between clinical or sociodemographic variables and negative emotional states. Adjusted odds ratios (aORs) were used to measure the strength of the associations between risk factors and negative emotional states.
This study was approved by the Institutional Review Board at the King Abdullah International Medical Research Center (#RSS15/047).
Results
A total of 254 subjects participated in the study (response rate: 84.7%). Of these, 59.8% were female, 43.4% were employed and 40.0% were married. Only 17.7% of the subjects were teenagers while 82.3% were adults. Approximately half of the subjects did not engage in regular physical activity (50.2%), 22.5% were obese, 11.7% were hypertensive and 8.5% were smokers. More than half of the subjects (51.3%) had a university degree. A total of 23.6% reported a lack of family support. The majority of the subjects had acne vulgaris (29.5%), followed by atopic dermatitis (22.3%), vitiligo (20.7%) and psoriasis (6.4%); the remainder had other diseases such as alopecia areata, lichen planus or warts.
Prevalence rates of depression, anxiety and stress were 12.6% (95% CI: 8.8-17.3%), 22.1% (95% CI: 17.1-27.7%) and 7.5% (95% CI: 4.6-11.4%), respectively. The prevalence of at least one of these negative emotional states was 24.4% (95% CI: 19.3-30.2%). Table 1 presents rates of depression, anxiety, stress or at least one of these negative emotional states in relation to demographic and clinical data. Depression was significantly more common among subjects who reported a lack of family support in comparison to those reporting sufficient family support (26.5% versus 10.7%; P = 0.006). Those with poor QOL were also significantly more likely to be depressed compared to those with adequate QOL (15.6% versus 1.9%; P = 0.007). Anxiety was significantly less common among subjects who engaged in regular physical exercise compared to those who did not (14.4% versus 29.4%; P = 0.005) and among non-obese compared to obese subjects (18.7% versus 33.3%; P = 0.037). Participants with sufficient family support were significantly less likely to be stressed than those without family support (6.3% versus 16.3%; P = 0.041), while those with poor QOL were significantly more likely to be stressed than those with adequate QOL (9.6% versus 0.0%; P = 0.016). Subjects engaging in regular physical activity compared to those who did not regularly exercise (16.8% versus 31.8%; P = 0.006) and those with family support compared to those without (22.6% versus 38.8%; P = 0.025) were significantly less likely to have at least one negative emotional state.
No significant associations were found between negative emotional states and other demographic or clinical characteristics.
After controlling for clinical and sociodemographic variables, the multivariate logistic regression model revealed that only poor QOL was significantly associated with the presence of at least one negative emotional state. The odds of suffering from at least one negative emotional state were 3.5 times higher in subjects with poor QOL compared to those with an adequate QOL (aOR: 3.5, 95% CI: 1.1-11.5; P = 0.039). Sufficient family support was negatively associated with the risk of at least one negative emotional state (aOR: 0.3, 95% CI: 0.1-0.8; P = 0.013). Although the effect of gender was not significant, the presence of at least one negative emotional state occurred 2.9 times more frequently in females than in males (aOR: 2.9, 95% CI: 1.0-8.4; P = 0.057) [ Table 2 ].
Discussion
Prevalence rates of depression, anxiety and stress among Saudi Arabian dermatological patients in the current study were similar to a previous study investigating psychological disorders among dermatology patients. 1 However, other local studies have reported much higher rates of depression and anxiety in dermatology patients. [13] [14] [15] One possible reason for this discrepancy in prevalence rates may be the use of different assessment tools. For example, the study conducted in the Qassim region used the Beck Depression Scale, while the current study used the DASS-21. 15 Mina et al. reported differences in levels of anxiety and depression between males and females. 6 Although gender differences were not significant in the current study, negative emotional states nevertheless occurred 2.9 times more frequently among females.
Certain studies have indicated a link between the type of dermatological disorder and the presence of depression, anxiety or stress. An international multicentre observational cross-sectional study found that patients with psoriasis, atopic dermatitis, hand eczema and leg ulcers had the highest prevalence of depression and anxiety among dermatology patients. 4 Another study also found a relationship between negative emotional states and types of skin disease; patients suffering from hair loss had the highest combined scores of anxiety and depression while those with psoriasis had the highest depression scores. 13 Sharma et al. found evidence of depression in 23.3% of psoriasis patients and 10% in vitiligo patients. 20 A recent review of the literature reported the prevalence of depression in psoriasis patients to be 10-62%. 21 In another study, depression (67% versus 12%) and anxiety (45% versus 18%) rates were higher in psoriasis patients than a control group. 11 Kurd et al. noted that the risk of being diagnosed with depression, anxiety or suicidal ideation was 39% higher in patients with psoriasis compared to healthy controls. 22 However, no relationship was seen in the current study between negative emotional states and the type of dermatological disease.
The current study also assessed whether Saudi Arabian dermatology patients received sufficient family support. Lower levels of depression and stress were found among subjects with family support compared to those who had none. Another factor which contributed significantly to depression and stress among the studied Saudi Arabian dermatological patients was poor QOL. Considering these findings, the researchers recommend screening dermatology patients for psychological morbidities and including appropriate psychiatric counselling and QOL evaluations as part of standardised dermatological treatment and management. In addition, future intervention studies are necessary to examine the effects of social and family support on the frequency of depression, anxiety and stress among Saudi Arabian dermatology patients.
There are several limitations to the current study. First, the findings are based on a cross-sectional assessment in which associations do not indicate causation. Second, the study relies on self-reported responses to the DASS-21 questionnaire and not on clinical diagnoses. Third, a healthy control group was not included in this study to determine the overall rate of negative emotional states in the general Saudi Arabian population.
Conclusion
Almost a quarter of the studied Saudi Arabian dermatology patients were found to suffer from at least one negative emotional state, including depression, anxiety or stress. A lack of family support and poor QOL were significantly associated with a negative emotional state among the subjects. As such, further research is needed to investigate the effects of QOL and social and family support on psychological morbidities among Saudi Arabian dermatology patients. Screening for psychological symptoms should be carried out among all dermatology patients and appropriate psychiatric counselling should be provided as required. c o n f l i c t o f i n t e r e s t
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